Quantitative prediction of human pregnane X receptor and cytochrome P450 3A4 mediated drug-drug interaction in a novel multiple humanized mouse line.
Cytochrome P450 (P450) 3A4 is the predominant P450 enzyme expressed in human liver and intestine, and it is involved in the metabolism of approximately 50% of clinically used drugs. Because of the differences in the multiplicity of CYP3A genes and the poor correlation of substrate specificity of CYP3A proteins between species, the extrapolation of CYP3A-mediated metabolism of a drug from animals to man is difficult. This situation is further complicated by the fact that the predictability of the clinically common drug-drug interaction of pregnane X receptor (PXR)-mediated CYP3A4 induction by animal studies is limited as a result of marked species differences in the interaction of many drugs with this receptor. Here we describe a novel multiple humanized mouse line that combines a humanization for PXR, the closely related constitutive androstane receptor, and a replacement of the mouse Cyp3a cluster with a large human genomic region carrying CYP3A4 and CYP3A7. We provide evidence that this model shows a human-like CYP3A4 induction response to different PXR activators, that it allows the ranking of these activators according to their potency to induce CYP3A4 expression in the human liver, and that it provides an experimental approach to quantitatively predict PXR/CYP3A4-mediated drug-drug interactions in humans.